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Abstract
Objectives
Brief meditations led by audio versus visual stimuli can lead to differential effects on mood
and cognition in healthy people. We examine whether similar effects were evident amongst
schizophrenia patients.
Methods
43 patients underwent either 30-minute image- (e.g., @ mountain stream; n=15) or audio-
(e.g., running water; n=15) led meditations or waited 30 minutes without instructions (n=13).
Prior to and following the meditation/wait, participants completed a self-report measure of
positive and negative affect and the Trail Making Test to measure attentional shifting
abilities.
Results
Participants who underwent a visual-led meditation were significantly more positive than
after an audio-led meditation or if they did not meditate. Irrespective of meditation modality,
participants showed significant improvement in attentional shifting abilities.
Conclusions
Brief meditative practice amongst patients with schizophrenia may have immediate effects on
mood and cognition. Future research must explore these effects in larger mindfulness

programmes and with longer follow-up assessments.
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Introduction
Mindfulness — a meditation-based psychotherapy involving awareness and non-judgemental
acceptance of internal and external experiences — has been found to have small-to-moderate
effects in the treatment of the positive and negative symptoms that are common in
schizophrenia (Khoury, Lecomte, Gaudiano, & Paquin, 2013; Louise, Fitzpatrick, Strauss,
Rossell, & Thomas, 2018). Mindfulness is particularly effective at improving the negative
symptoms encountered in schizophrenia (Khoury, Lecomte, Gaudiano, et al., 2013) with
effect sizes that are comparable to mindfulness for other psychiatric disorders (Khoury,
Lecomte, Fortin, et al., 2013) and other cognitive-behavioural psychotherapies for
schizophrenia (Wykes, Steel, Everitt, & Tarrier, 2008). However, these effect sizes are
nonetheless in the small-to-moderate range, suggesting that there is a need to improve
mindfulness’ effects on the symptoms found within schizophrenia. In order to achieve this,
the underlying mechanisms of mindfulness and the factors which moderate its effectiveness
must be examined (Holzel et al., 2011). To that end, studies have examined variations of
mindfulness where different elements are emphasised, such as compassion towards the self
(Johnson et al., 2011) or acceptance of psychotic experiences (Gaudiano & Herbert, 2006).
Nevertheless, meditation remains the foundation of mindfulness and yet there is limited
research into what aspect of meditation contributes towards mindfulness’ success amongst
people with schizophrenia.

Campillo et al. (2018) suggested that meditation activities are typically prompted by a
combination of audio (e.g., a single tone) and visual stimuli (e.g., printed mandalas) that are
presented simultaneously (Segal, Williams, & Teasdale, 2002). They therefore examined
whether audio or visual meditation-prompts showed superior effects in terms of mood and
cognition. They found that healthy participants who underwent a 30-minute audio-led

meditation (e.g., tones and nature sounds) showed a significant reduction in negative affect,



MINDFULNESS SCHIZOPHRENIA 4

measured using the Positive and Negative Affect Schedule (PANAS; Watson et al., 1988)
whereas participants prompted by visual stimuli (e.g., mandalas and landscapes) showed no
such reduction. Despite these between-group effects, both groups showed significant
improvements in measures of executive functioning such as a measure of attentional shifting,
the Trail Making Test (TMT; Reitan & Wolfson, 1993), and a measure of working memory,
The Digit Span (DS) subscale of the Wechsler Memory Scale (Wechsler, 1997). This
suggests that there are modality-dependent effects of a brief meditation on mood and
modality-independent effects on executive functioning. No study has yet examined whether
these effects a replicable amongst clinical groups for whom problematic negative affect and
executive functioning are common, such as amongst people with schizophrenia (Blanchard,
Mueser & Bellack, 1998; Kerns, Nuechterlein, Braver & Barch, 2008). The present
investigation therefore examined the effects of brief audio- and visually- led meditations on
mood and executive functioning in people with diagnoses of schizophrenia.

It is worth noting also that there is some evidence that mindfulness practice has also
been associated with some detrimental effects amongst people with schizophrenia. In
particular, meditation has been associated with feelings of depersonalisation or derealisation
that can be unwanted or distressing (Cebolla, Demarzo, Martins, Soler, & Garcia-Campayo,
2017) and this may be particularly so for people with schizophrenia who are already prone to
experiencing these symptoms (Sethi & Bhargava, 2003; Walsh & Roche, 1979; Yorston,
2001). However, the evidence for the negative side effects of meditation amongst people with
schizophrenia is mixed (Antonova, Amaratunga, Wright, Ettinger, & Kumari, 2016; Shonin,
Van Gordon, & Griffiths, 2014). Given these mixed findings, dismantling studies such as the
present investigation are necessary not only as a way to find out which aspects of
mindfulness-based practice are most effective but also to explore whether some aspects of

these practices can be detrimental.
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Although this investigation used only a single session of meditation training and brief
interventions such as these have been associated with improved negative affect and executive
functioning (Campillo et al., 2018), the intention of this investigation is not to suggest that
brief interventions are sufficient to exert sustained improvement in clinical populations where
long term practice would be necessary (Kral et al., 2018; Lai, MacNeil, & Frewen, 2015).
Instead, the present investigation aimed to dismantle mindfulness-based interventions to
examine which aspects of these interventions are most (or least) effective so that future
applications of mindfulness for clinical populations, such as those with diagnoses of
schizophrenia, might adapt and improve mindfulness based on these insights. In particular,
we examined whether people who underwent a brief audio-led meditation showed
improvement in negative affect relative to those who underwent a visual-led meditation. In
addition, besides these modality-dependent effects, the present investigation also examined
whether there were modality-independent effects of a brief meditation on executive
functioning, measured in terms of performance in the TMT and a measure of digit span. In
order to examine the effects of both interventions on mood and executive functioning,
irrespective of their modality, the present investigation also included a passive control group
that did not meditate. No change in any dependent variable was expected for participants in
the control group. In line with previous research with healthy participants (Campillo et al.,
2018), both meditation groups were expected to show an improvement in TMT performance,
whereas only participants in the audio group were expected to show a significant
improvement in affect. Instead, the aim of the present investigations

Method
Participants
43 patients (Muge = 38.1; Females = 34.9%) from the mental health unit associated with the

second author, diagnosed by their current Psychiatrist or Psychologist as having
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Schizophrenia in accordance with Diagnostic and Statistical Manual, 4™ Edition, Text
Revision (DSM-1V-TR; American Psychiatric Association, 2000) criteria (Paranoid = 62.5%;
Undifferentiated = 37.5%), were invited to participate. There were no differences between the
groups in terms of their mean age, (2, 41) = 0.01, P =.992, #° = .00, or the proportion of
females, »°(2) = 1.189, P = .552. Participants with neurological damage or disability, recent
changes in medication or a history of epilepsy or alcohol or substance abuse were excluded.
All participants were receiving long-term antipsychotic medication and within this 58.3% of
participants were also taking antidepressants. Participants were not receiving any other form
of psychological intervention at the time of the study. 12.5% of participants had obtained
university-level education.

Measures

Mood

Mood was assessed using the Spanish Positive and Negative Affect Schedule (PANAS)
(Sandin et al., 1999) where participants rated how true each of 10 positive (e.g., inspired) and
10 negative (e.g., distressed) mood-related words were of them. The Spanish PANAS has
previously shown good psychometric properties in non-clinical populations (Ortufio-Sierra,
Santarén-Rosell, de Albéniz, & Fonseca-Pedrero, 2015; Robles & Paez, 2003; Sandin et al.,
1999) and people with schizophrenia (Magallares, Perez-Garin, & Molero, 2013; Pérez-
Garin, Molero, & Bos, 2017). In the current study internal consistency was reasonable (Pre-
intervention Cronbach’s Alpha: Positive Affect = .67; Negative Affect = .67)(Taber, 2018).
Executive functioning

The Trail Making Test (TMT) assessed general processing speeding (Part A; TMTa) and the
ability to shift attention (Part B; TMTDb). In part A, participants drew a line between the
numbers 1 to 25 distributed randomly on paper. In part B, participants alternately drew a line

between numbers (1-13) and letters (A-L)(e.g., 1-A-2-B etc.). The speed with which
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participants completed each task was measured and performance in TMTa was subtracted
from TMTb in order to quantify participants’ attentional shifting abilities, independent of
their psychomotor coordination abilities. The DS test was used to assess working memory.
Participants listened to number sequences of increasing length. After each sequence,
participants verbalized the numbers in forward or backward order. The total number of
correct sequences across both orders was measured.

Intervention

A full description of the intervention is given elsewhere (Campillo et al., 2018). In short,
participants were, individually, presented with images or sounds and were told verbally by
the experimenter to sustain their attention on each of them as they were presented; if they
became distracted by other thoughts, they were to notice what distracted them and then move
back to the stimuli non-judgementally. The visual group were presented five images from
each of three categories — colours, mandalas and landscapes — and the auditory group were
presented with five sounds from each of three similar categories — single-instrument sounds,
meditation mantras associated with visual mandalas and landscape sounds (e.g., running
water). Each stimulus was presented for two minutes such that the meditation was 30 minutes
in length.

Procedure

Participants completed each measure prior to group randomisation (Control » = 13; Audio n
= 15; Visual » = 15) and immediately after the intervention. Control participants sat in a
waiting room whilst the intervention groups completed their meditations. The sessions were
performed by a Clinical Psychologist embedded within the clinic in which participants were
being treated and who is a certified deliverer and teacher of Mindfulness.

Data analysis

Before analyses, each dependent variable was examined for skewness (>-2 to <2 cut-off) and
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kurtosis (>-7 to <7 cut-off) to examine the extent to which they conformed to the
assumptions of normality (West, Finch, & Curran, 1995). Each dependent variable fell within
the required cut-offs and so no transformation was necessary. Four mixed ANOVA were
performed for each of the dependent variables (Positive Affect, Negative Affect, TMT, and
Digit Span). These included a within-subjects factor (Time) with two levels to measure
change from pre- to post- intervention and a between-subjects factor (Group) with three
levels for differences between groups (Control, Audio, Visual). Greenhouse-Geisser
corrected F values are presented. In all analyses a significant interaction between Time and
Group was expected. Significant main or interacting effects were followed-up with pairwise
comparisons with estimated marginal means. These pairwise comparisons are first presented
with raw p values and, where there is evidence of significant effects, Bonferroni corrected
values are also presented. Cohen’s d values, based on the mean and standard deviations, are
also given for these pairwise tests.

Results
See Table 1 for means and Table 2 for a summary of ANOVA statistics. The data are
available online at https://osf.io/x5h6w/.
Mood
The ANOVASs for change in positive and negative affect between groups showed a
significant interaction for change in positive affect across the intervention between groups.
The interaction for negative affect did not reach significance (p = .052). There were no
significant main effects of Time or Group in either ANOVA. Given the trend-level
interaction effect for negative affect, pairwise comparisons were performed between groups
at pre- and post- test. Prior to Bonferroni correction, the visual group showed significantly
lower negative affect at pre-test compared to the control group (Estimated mean difference =

-3.49, SE = 1.41, p =.017, 95% CI[-6.33, -0.65], d = -0.59), however, this effect was not
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significant after Bonferroni correction (p = .258, 95% CI[-7.88, 0.89]). There were no other
group differences at either time point prior to correction.

To examine the significant interaction between Group and Time in the positive affect
ANOVA, follow-up pairwise comparisons with estimated marginal means showed that, prior
to correction, there were no significant differences between any of the groups at pre-
intervention (lowest p = .447, for difference between visual and control group). By post-
intervention, the visual group was significantly more positive than the audio group
(Estimated mean difference = 4.67, SE = 1.23, p <.001, 95% CI[2.18, 7.15], d = 0.82). The
visual group was also significantly more positive than the control group (Estimated mean
difference = 3.34, SE = 1.95, p = .012, 95% CI[0.76, 5.92], d = 0.60). There were no
significant differences between the audio and control groups (Estimated mean difference =
1.32, SE = 1.28, p .306, 95% CI[-3.90, 1.26], d = 0.21). After Bonferroni correction, the
difference between the visual and audio groups maintained its significance (p = .007, 95%
CI[0.83, 8.51]) whereas the difference between the visual and control groups was no longer
significant (p = .186, 95% CI[-0.64, 7.33]).

Executive functioning

Analyses of the TMT difference score showed a significant main effect of Time and a
significant Group by Time interaction. At pre-intervention, pairwise comparisons prior to
correction showed that the visual group was significantly slower than the control group
(Estimated mean difference = 15.75, SE = 5.83, p = .010, 95% CI[3.96, 27.53], d = 0.47) and
the audio group (Estimated mean difference = 15.69, SE = 5.62, p = .008, 95% CI[4.33,
27.04], d = 0.49). However, neither of these effects was maintained after Bonferroni
correction (lowest p = .151, 95% CI[-2.45, 33.94], for the difference between visual and
audio groups). Prior to correction, there was no significant difference between the audio and

control groups (Estimated mean difference = 0.06, SE = 5.83, p =.992, 95% CI[-11.72,
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11.84], d = 0.00).

At post-intervention the audio group were significantly quicker than the control group
(Estimated mean difference = -22.81, SE = 5.83, p <.001, 95% CI[-34.59, -11.03], d = -1.04)
and this effect maintained its significance after Bonferroni correction (p = .005, 95% CI [-
41.01,-4.61]). Prior to correction, the visual group also differed significantly from the control
group (Estimated mean difference = -14.72, SE = 5.83, p = .016, 95% CI [-26.51, -2.94], d = -
0.55), however, this effect was not significant after correction (p = .234, 95% CI[-32.92,
3.48]). Prior to correction, the visual group did not differ significantly from the audio group
(Estimated mean difference = 8.08, SE = 5.62, p = .158, 95% CI [-3.27, 19.44], d = 0.36). See
Figure 1.

The ANOVA for digit span showed a significant main effect of Time, such that
participants’ digit span improved from pre- to post- intervention, but there was no main effect
of Group or interaction between Time and Group.

Discussion
The present investigation examined the possible differential effects of brief audio- and
visually- led meditations on mood and executive functioning amongst people with
schizophrenia. Participants who completed a brief audio-led meditation reported becoming
significantly less positive over time whereas participants who underwent a visually-led
meditation became more positive. Also, participants in both meditation groups showed
improvement in their performance, relative to controls, in a measure of attentional shifting,
the Trail Making Test. There was no evidence that meditative practice influenced negative
affect or working memory.

The findings regarding positive and negative affect contrast partially with findings
from elsewhere with healthy participants (Campillo et al., 2018). In this previous

investigation, participants in both meditation groups showed a decrease in positive affect and
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participants in the audio-led meditation group showed a greater decrease in negative affect
than participants in the visually-led meditation group. In the present investigation, the mixed
ANOVA for negative affect did not show any main or interacting effects of Group and Time,
suggesting that none of the groups showed a marked or differential change in negative affect
across time. Although the interaction for Group and Time approached significance, follow-up
pairwise comparisons with estimated marginal means suggested that, after correction, there
were no significant differences between groups at any time. However, the visually-led group
showed a significant improvement in positive affect whereas the audio-led group showed a
significant decrease in positive affect. Campillo et al. (2018) suggested that audio-led
meditations lead to a more rapid improvement in affect than visual-led meditations. The
findings presented here suggest that amongst participants with schizophrenia, this may not be
the case. These detrimental effects in terms of positive mood in the audio-led group appear to
be consistent with other studies that suggest that meditative practice may have some
undesirable consequences amongst people with schizophrenia (Sethi & Bhargava, 2003;
Walsh & Roche, 1979; Yorston, 2001). That no change in negative affect was observed
across any of the groups may suggest that negative affect is more resilient to change amongst
people with schizophrenia than is the case amongst healthy people. However, these effects
must first be replicated in single- and multi-session versions of mindfulness before these
conclusions can be confirmed.

The analysis of participants’ responses in the Trail Making Test suggested that
participants in both meditation groups improved in their attention shifting abilities from pre-
intervention to post-intervention. This finding is in line with those of Campillo et al. (2018)
with healthy participants. These findings support the suggestion that brief meditative practice
can have beneficial effects on attentional shifting, an important aspect of executive

functioning known to be impaired amongst people with schizophrenia (Kerns et al., 2008).
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This effect also appears to be irrespective of the cues used to lead the meditation.

That TMT, but not digit span, performance improved suggests that amongst people
with schizophrenia, a brief meditation influences shifting abilities but does not influence
working memory. This contrasts with the findings of Campillo et al. (2018). It may be that
amongst patients with schizophrenia, for whom working memory problems are particularly
pervasive (Forbes, Carrick, Mclntosh, & Lawrie, 2009), these problems may be less
susceptible to change than in healthy participants, especially after only a brief meditation. It
is of note that TMT performance improved in both groups, but positive affect only improved
in one group. This discrepancy between change in TMT performance and affect replicates the
findings of Campillo et al. (2018) and those of others that suggest TMT performance is
poorly associated with measures of affect and psychopathology (Smitherman, Huerkamp,
Miller, Houle, & O’lJile, 2007). Although a brief meditation of any modality may lead to
improvements in executive functioning, amongst people with schizophrenia it is specifically
visually-led meditations that can have a beneficial influence on positive affect.

Although there is already evidence that brief meditations can lead to improvement in
executive functioning (Tang et al., 2007) and its associated neural structures (Tang et al.,
2010), it is currently unclear how much mindfulness training is needed to produce clinically
meaningful improvement (Carmody & Baer, 2009). Our study suggests that 30 minutes of
meditation led by visual stimuli can lead to some enhancement in positive mood and that
similarly brief meditations led by visual or audio stimuli may lead to improvements in
attention. However, we would caution against interpreting the data presented here as
evidence that such brief interventions are likely to lead to sustained improvement in any of
these domains. Indeed, even eight sessions of mindfulness may be insufficient to exert long-
term change in the neural structures associated with attention and negative affect (Kral et al.,

2018). Relatedly, as no significant change in negative affect was observed in the present
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study, it may be that more meditation sessions are necessary in order to improve mood in this
way. Future research could test whether full programmes of mindfulness-based cognitive
therapy for schizophrenia which use solely audio- or visually- led meditations show
comparable effects as those presented here. There is also a need for studies with follow-up
assessments such that the duration of the effects reported here can be observed. It would also
be interesting to compare these deconstructed interventions with programmes which use
combined audio and visual cues to lead meditations.

It is also of note that our investigation does not explore the effects of brief meditation
on some core features of psychosis such as the experience of auditory or visual hallucinations
and the extent to which these experiences are distressing and disruptive. In a recent
investigation, a brief mindfulness intervention (four 1-hour sessions) was associated with
significant improvement in terms of the disruptiveness of the voices that participants hear
(Louise, Rossell, & Thomas, 2019). As in the present investigation, this brief intervention
was also associated with a significant improvement in terms of attentional shifting. The
authors concluded that this improved ability to shift attention might facilitate disengagement
from hallucinations and might help people deal with the negative content of these experiences
(Louise et al., 2019). Future larger-scale replications of this investigation might include
similar hallucination-related outcome measures.

Several limitations must be noted. First, our investigation included a limited sample
size. The design and sample size employed here replicates that of Campillo et al. (2018) and
a post-hoc power analysis showed that the present investigation had power greater than 80%
to detect group differences in TMT performance and positive affect. However, it may be that
the limited sample size explains why only a trend-level interaction effect was evident for
negative affect and why there were no significant effects in the post-hoc pairwise

comparisons. It may be that for change in negative affect amongst people with schizophrenia,
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a smaller effect is expected and so a larger sample is warranted. Furthermore, it should be
noted that although our measure of positive and negative affect is well validated in this
population (Magallares et al., 2013; Pérez-Garin et al., 2017) in the present study this
measure showed only reasonable internal consistency. Our findings now warrant replication
amongst larger clinical groups. Also, our investigation did not quantify differences between
individuals or groups in the positive and negative subdimensions of schizophrenia. Although
it is possible that our groups differed in this respect, especially given their limited sample
sizes, research suggests that these subdimensions of schizophrenia may be unrelated to
positive and negative affect (Mohn, Olsson, & Helldin, 2018; Sovani, Thatte, & Deshpande,
2005). Participants in the present investigation were all taking medication and were stable at
the time of the study, and so it is unlikely that there were substantial differences between
participants in their positive and negative symptoms. Similarly, we did not account for
within- or between- group differences in depressive symptoms, another common feature of
schizophrenia which is more closely associated with positive and negative affect (Gozdzik-
Zelazny, Borecki, & Pokorski, 2011; Ricarte, Hernandez, Latorre, Danion, & Berna, 2014;
Zisook et al., 1999) and which has been found to be influenced by brief mindfulness
interventions (Louise et al., 2019). Future investigations should account for these possible
differences, perhaps by quantifying depressive symptoms with measures that capture the
kinds of depressive symptoms that people with schizophrenia experience such as the Calgary
Depression Scale for Schizophrenia (CDSS)(Addington, Addington, & Maticka-Tyndale,
1993).

Given that all participants were taking antipsychotic medication at the time of the
investigation, it is possible that such medication might influence mood and executive
functioning. However, as all participants were taking medication it is unlikely to explain any

between-group differences that were observed. Also, although the measures of executive



MINDFULNESS SCHIZOPHRENIA 15

functioning employed here provided us with an adequate way to quantify attentional shifting
and working memory abilities within a clinical setting, other measures such as the Attention
Network Task (Fan, McCandliss, Sommer, Raz, & Posner, 2002) and measures of working
memory that involve secondary tasks and which limit experimenter involvement (Unsworth,
Heitz, Schrock, & Engle, 2005) might prove fruitful in future replications of this
investigation. In addition, our control group enabled us to examine to what extent our
participants’ mood and attentional shifting ability changed following meditation relative to if
they were doing nothing at all, akin to a wait-list control group in treatment research.
However, as in the broader treatment literature, an active control comparison is needed in
order to allow us to discern whether other factors, such as distraction or engagement in
thinking about one’s thoughts, may have influenced the findings in our intervention groups.

Finally, our study used the same stimuli employed by Campillo et al. (2018) in order
to examine whether the effects observed in that study with healthy participants replicated in
our study with clinical participants. However, an important limitation of both investigations
is that the stimuli used in the audio and visual conditions were not first matched for
complexity. This is because the stimuli were deconstructed from the audio and visual
components of typical meditation stimuli (e.g., the visual and audio stimuli associated with a
river). It must be noted that if the stimuli differed in terms of their complexity it is unlikely
that we would see similar effects in both intervention groups in terms of their improvement in
TMT performance, as stimuli that differ in complexity may have been more or less taxing for
participants. Future investigations should nonetheless examine whether the effects observed
here are replicable with novel stimuli that are matched for complexity, in order to establish
that any group difference in our outcome measures is not a function of the complexity of the
stimuli used in the meditations.

In overview, the evidence presented here suggests that a brief meditation can lead to
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significant improvement in areas of executive functioning amongst people with
schizophrenia. Also, meditations which are led by visual stimuli seem to be particularly
effective at improving positive affect. Although the findings of this dismantling study are
promising, it is unlikely that such a brief intervention is likely to lead to sustained change in
people with schizophrenia. As such, future research comparing audio and visual modalities

within full mindfulness programmes and with follow-up assessments are warranted.



Figure 1.

Note. Graphs depicting change from pre- to post- intervention between groups in mean
subscale scores of the Negative Affect Scale (left) and change in the difference score

calculated by subtracting Part A of the Trail Making Task from Part B.
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